Mechanical hyperalgesia in rat models of systemic and local hyperglycemia.
Mechanical hyperalgesia is an early symptom of diabetic neuropathy. To evaluate the mechanisms underlying this symptom, it was studied and compared in rat models of systemic and local hyperglycemia. Systemic hyperglycemia was induced by a single injection of streptozotocin (STZ, 50 mg/kg). Local hyperglycemia either in L(5) dorsal root ganglion (DRG) or a segment of the sciatic nerve at mid-thigh level was maintained by perfusion with 30-mM glucose solution delivered from a surgically implanted osmotic minipump. Mechanical hyperalgesia was assessed using modified von Frey filaments and hind limb withdrawal threshold measurements. During 2 weeks of STZ-induced diabetes rat systemic blood glucose level increased from 5.1+/-0.3 to 23+/-1.9 mM and limb withdrawal threshold decreased by approximately 30% bilaterally. During 2 weeks of local perfusion systemic blood glucose did not change; however, rats that underwent perfusion of the DRG or sciatic nerve with glucose exhibited a rapid (completed in approximately 1 week) 40-50% decrease in ipsilateral limb withdrawal threshold. Perfusion of the sciatic nerve with the normoglycemic buffer solution did not affect withdrawal thresholds. The aldose reductase inhibitor sorbinil (2.5 mg/ml) when added to 30-mM glucose perfusion solution prevented hyperalgesia. These data suggest that mechanical hyperalgesia in diabetic animals may, at least in part, result from focal injury caused by a direct toxic effect of glucose in the peripheral nervous system. These data also support the idea of activation of aldose reductase and polyol pathway as an important mechanism of hyperglycemia-induced impairment of nerve function.